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articles and joining them and for reinforcing the fiberglass vere investigated. 

The fused thermoplastic is pressed onto the glass fabric bese and subsequently re- 
inforced fran the base side by glass fiber materials impregnated vith binders. 

The thermoplastics are heated to 20- above their fusion teaperature, held for 
2--5 min at pressures of 5.5--20 kys/oa® and cooled to 20--30C. Fluoroplastic 
l--1.5 mm thick and 2--2.5-am layers of the other thermoplastics provide henmactic 
sealing. Lamellar fiberglass clad on one or both sides or internally, linings, : 
and pipes can thus be prepared. Apparatus which can resist aggressive media while 
Operated at elevated temperatures under pressure or vacuus can be constructed. ; 
The favorable properties of the glass reinforced plastic and of the thermoplastics 
are thus caabined. Orig. art. has: 9 figures. _ 
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AUTHOR: Makhmudov, D.8.; Levin, A.N. 


TITLE: Tho effect of impurities on the antifrictional prceperties of polycaprolactan "V' { 
and ita adhesion tq metal 


SOURCE: Moscow. Institut khimicheskogo mashinostroyeniya. Trudy, v. 27, 1964. 
Maghiny dlya pererabotki polimerny kh materialov (Machinery for the processing of 
polymeric materials), 134-200 


TOPIC TAGS: polycaprolactam, polycaprolactam wear resistance, polycaprolactam 
adhesion, plastic adheston, antifriction matertal, golid lubricant} bearing friction. 
aluminum powder, graphite, molybdenum disulfide, coated steel, talc 


ABSTRACT: To determine the optimal combination of characteriatics necessary for 
plastic replacement of parts in high-friction positions, {.e.: low heat conductivity, bigh 
coeffictent of thermal decomposition, tow thermostability, good absorptive qualities, and 
various interrelated properties, polycaprolactam was tested on an MI-type “friction” 
machine for antifriction,and adhesive propertics {sce Fig. 1 of the Enclosure). Pins 
40 mm tn disyoater and/10 mm thick made of steol 45 wore covered with a 3-5 mm coating 
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of polycaprolactam, a thermoplastic polymer with a molecular weight of 15, 000-30, 000. 


This compound has simultaneously existing crystalline and amorphous states, which, 
under the proper conditions, give ita high benzene and oil stability. Samples with 5 
admixtures of aluminum powder, 3 and 5% by wt., tale, 5 to 20% by wt. graphite. 5 to 
30% by wt., and molybdequm disulfide were tested. Coatings of selyeaprelactam over the 
surface of metal pearinge ytelded @ atable antifrictional layer. The gurface of the ball 
touching the bearing covered with polymer showed almost no wearduring the arperimental 
period. This syatem may large-scale operations. 
Losses due to wear become near nomical, particularly 
in heavy industry, and necessitates no apectally-skilled workers. 
powder, talc, graphite, and particularly molybdenum disulfide enhances the antifricttonal 
and phyatcomechantcal properties of polycaprolactam coatings. OF 


figures and 2 photographs. 
ASSOCIATION: Institut Khimicheskogo mes 


___ building {natitute) 
SUBMITTED: 090 ENCL: 01 


hinostroyentya, Moscow (Ch2mical machine >". 
Same aamEORL ) 


 guB CODE: MT 


pane wees 


_NO REF BOVE 008. 


APPROVED FOR : 
RELEASE: 08/23/2000 CIA-RDP86-00513R000929520003 
-1" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000929520003-1 


» PREPS z Serene 
TES hie Rae Eda a EY ME a a 2 Daan BR ee Doe ed 
MACE LY OF hexane ee canoer ek: Sea EE SPIEL Tey eta ere ate pi ey toy pe Pn aE 
ee ee E arerpe we htt eee ani eee Rad Teas ee eg aes ea ere 
| n 
4 we; 
. 25267-65 ENCLOSURE: vl 


ACCESSION NR: AT5000637 


eo ie to didgtera 0 : 1, the pin, resembling an 
am of the load on tho rubbing parts e 

ae: - his meee tho antifrictfonal surface; 3. capron plate with In mounted ball 

Saari: (P-changeable wot@ht, Py - counter-balance weight.) 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000929520003-1" 


‘tg 


"APPROVED FOR RELEASE: 08/23/2000 


Mies ree We MS se TSE PSS inte gf tans are on the Bee eRe Beg eee oes att 


LEVIN, A.N.; POPOV, A.V. 


Use of plastics in the friction units of rubber proceasing 
rolls, Kauch, 4 rez. 23 no.10:36-40 O '6é, (MIRA 1822) 


1. Volzhskiy filial nauchno-iasledovatel'skogo instituta 


rezinovoy promyshlennosti. 


APPROVED FOR RELEASE: 08/23/2000 


rales de gr ncoatdeicanbul ce 1 


ptt Agere 2 RST IAT 6 Ap 


fe SS eas nc hehe Bo 


CIA-RDP86-00513R000929520003-1" 


"APPROVED FOR RELEASE: 08/23/2000 ae eee 00513R000929520003-1 


PO Sha ao ELEE Ys Ee Shee Ed IBS EE eee easy aioe eos a - g Peet dO “aha ete oe id VES SES WAN a eae ad ee Oe 


GDALIN, S.1., inzh.; LEVIN, | Aal., doktor tekhn.nauk 


Efficiency of an extruder in the precess: ng of plest 
Khim, i neft. mashinostr. no.221%-14 F '€5, 


Is 
tom 
o 
uh 


(MIRA 48:4) 


APPROVED FOR RELEASE: 08/23/2000  CIA-RDP86-00513R000929520003-1" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000929520003-1 


aE __ 


KAPLUN, Ya.Bog LEVIN, ABs 


* the 
trusien of thermoplastics. 


i in designing & molding 
elastic aftereffect no,2146-51 


Taking into acc 
tool for the 6x 


165. 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000929520003-1" 


“BBPROVED FOR RELEASE: lipped sree CIA-RDP86-00513R000929520003-1 


KORETSKIY, I.M,; LEVIN, Avil; SURRYSHEV, ALA. 


ed 
Fquipment for manufacturing plastics products, Plest. massy 
nre3tl-9 185. (MIRA 16) 


APPROVED FOR RELEASE: 


08/23/2000 


CIA-RDP86-00513R000929520003-1" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000929520003-1 


EE CASE; EA PE IC EDEN See EET 


KIM, VeSe LEVIN, A.n, 


Stuflying the-; Bees Be 

ae [ | nisot : o 
Made from themocr ccrY OF the mechsntaed pron. 
n0, 3248.52 seactlastis resins during 07 Properts 


. 
. 


eS of plate 
Plast, nesay =” 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000929520003- 


f ESO. 2 : aes 


HISAR EMZSH LEM EAE 


: R000929520003-1 
PROVED FOR RELEASE: 08/23/2000 _CIA-RDP86-00513 29? 
"AP 


a PE epee SL Seas tl hE Ae 
ned see ee SS mated FSR ae Wy aed See 
ra HEISE VEL ERB RR Ss Beer tet 
ae > aS PS AEE RETEST i : 
fet id eeu as ee HE TESA 2 oi —— = 
soe anne TERS EATS A 


ay 
ACCESSION NR; 


2/EWT(m) (EPP le) EPR wp S7T* “Pays 
&P501 3360 


i /P elk fBels Pe - 

YR/0314/65/000/005 /cont, cog gr®* 

$9692 340250621.771.61607,7 
AUTHORS ¢ Sukhov, §, I, (Engincer), Levin, A, XN. (Doctor of technical sciences) 


oR 


TITLE: Chemica} 
SOURCE: 


@quipment made of bipls stics ° % 
Khimicheskoye 1 neftyanoye mahinostroyentys, no. 5, 1965, 4-8 | 
TOPIC Tags: chenical industry, 
coating, plastic industry, welding techno atment, plastic 
material, Plastic shel} et 


c 6trength, plastic tecnno 
fi, vinyl Plastic, fiberg) xBS, {:berboard, 
TENG BS fiberglass 


- 


compound, Plastic 
logy, welding heat tre tic 
logy, Plastics 
Sibergiass Pipe/PH } fibderglaee, 
ABSTRACT + Negg Structural materials ca 
fiberglass wi 


lied "biplasticg" 
th thermally and Chemica) 


Were obtained by Coating 
ly stable Plastics, Chemical containers 
of this moteria] heve @ Capacity from 5 


liters to many cubte meters . 
Of different Shepes and have Such featur. 


They are 
" 8F lids, doors 
"8, CServat ion windows, oto, 


1 CONNEC LI ry Lae, 
3 Var fous "'Dlastic ‘tena “8re@ made of PHL 
~8' one on TChS—0 85, fibers lags, Their 
"* re diacuaned, Spectal att C 


VS acne 4 


“38g ant tne AMF Gx! 
emtion ts na 
"7-908. Rigid jo 


“<¥ of different 
id te ths seans 
inte are obtained by wa 


am tha 8@parable 
Iding witn thermoplsstic rods, The 


ae 


- R000929520003-1" 
PROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513 
AP 


“APPROVED FOR Saale sel pel oad SEE REESC: 00513R000929520003-1 


APS013360 


' 
joints are reinforced by strips of the same or of different material. Good results t 
i 
‘ 


' AOOBSSION hits 


were obtained by air welding without the plastic rods. In this process the over- 
lapping edges were melted, pressed together, andi rolled. Doors and sleeves: were 
comeacted to the main body in three steps: thay were fixed by the plastic rod 
walding, heat-weldec to the plating layer, andi the arsa of connections was ccvered 
es fiberglasa layer for reinforcement. Separable conmactions c:onsiste: o! 
;iastice or of plastic-metal combinations, The -onnections ami tne equ.; merit 
details could be made of any strength or rigidity required. Chemical stabiiity 

and air-tightness of the equipment depended on the kind of plastic used for plating 
wotle ite strength and hardness varied with the compositian of fiberglass and the 
icod of molding the reinforcement shell. Taste showed that vi plastic oy.ipmant 
a successfully replace that made of high alloyed steei, aiivys, aonferr.us re vals, 
acd other plastica. Its cost is 6-10 times lower than ~hat of the titanium 
apparatus, 2p3 times lower than steinlese steal, and 2-2.5 times lower than rainy. 
and faolite} The biplastic equipment ts 2.5-~4 times lighter than sinilar steal 
:tems and u.5—-6 times lighter than brass and copper items. Orig. art. oas: 5 
figures, 
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Respiration of children of different ages with tb meningitis Pediatriya 1950, 4% (33-34) 
fhe periodic interruption of respiration after expiration was registered, pneumographically 
in 70 patients aged 5 months to 14 years. In young children the expiratery apnoea begins 
in the 2nd week of the illness, in older children in the 3rd week. The breathing becomes 
rhythmic again 1 to 2 days before death. The expiratory apnoea disappears 1 or 2 days 
after the beginning of effective streptomycin treatment. Pneumographic recording gives 
ivf ormation on the duration and severity of the meningitis and the reactioam of the organism 
to streptonyoin. 

Salama - Xoper (XX, 7, 8, 15) 


So: Excerpta Medica, Section VIII, Vol. 5, Wo. 4, April 1952 
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Mazurin, 0.¥., Levin ic Ce SOV/153-58-2-22/40 


On the Problem of Selecting a Rational Measuring Method of tne 
Electric Conductivity of Glasses (K voprosu o vybore ratsional'- 
noy metodiki izmereniya elektroprovodnosti stekol) 


Izvestiya vysshikh uchebnykh zavedeniy. Khimiya i khimicheskaya 
tekhnologiya, 1958, Nr 2, pp 142 - 146 (USSR) 


The method by Shchukarev and Myuller (Ref 1) for the measuring of 
the electric conductivity of glasses may be regarded as the most 
rigid method. The authora had to find out whether the measuring 
results in using graphite or silver electrodes agree with those 
where amalgam electrodes were used. The solution of this problem 
would determine the quality of this or that metnod, moreover, it 
would make possible the evaluation of the experimental data from 
publications. At present the following measuring method is used 
in the institute mentioned in the Association: the samples have 
the shape of disks with plane parallel surfaces to which round 
graphite electrodes are fitted. The measuring cell consists of 2 
main parts: a furnace and a lid. Their construction is described 
in detail. As compared to earlier constructions (Refs 2,3) if shows 
several advantages. The measurements of resistance (below 10 ohm) 
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On the Problem of Selecting @ Rational Measuring Method of 504/15 3-58-2-23/ 20 
the Electric Conductivity of Glasses ‘ 


are carried out by means of alternating current (frequency: 50 cycles ) 
by a bridge for the measuring of capacitances and resistances. In 
the case of higher resistances direct current and 4 megohnmeter 
L#-2 are used. Both devices are bridge connections. In both cases 
6E5 lamps serve 48 equilibrium sndicators. In the investigation 
of the electric conductivity the method mentioned in reference 1 
wag considerably simplified. Figure 2 shows the construction of the 
amalgam electrode. A stabilized constant voltage was applied to 
the sample. The resistance of the sample was measured bY recording 
the passing voltage by means of a micro-anmeter. It can be seen 
from table 1 that in the case of a prolonged passing of the vcltage 
the resistance of the sample decreases to & certain extent even if 
the temperature of the hot junction of the thermocouple remains 
constant on the surface of the sample. Tne authors agsumed that 
the resistance decreased due to the heating of the sample by <he 
passing vol tagé. Therefore the authors interrupted the voltage for 
20 minutes and then measured again the resistance. Table 1 reveals 
that after the interruption the resistance had increased again %2 
the original value. A control computation has demonstrated that 
card 2/4 the above assumption made by the authors ia very likely. Tuererore 
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of the Electric Conductivity of Glasses 


it can be concluded that the values of the resistance at the first 
moment after the switching on of the voltage can be regarded aa the 
real resistances. Figure 3 shows measuring results of the resist- 
ance at various temperatures at the first moment after the switch- 
ing on of the voltage. The dependence of the resistance on ten- 
perature proved to be linear as expected. Resistances measured with 
direct and alternating gurrent proved to be the same. Figure 3 
shows also measuring results when graphite electrodes were used.In 
contrast to the existing opinion silver electrodes cannot be re- 
garded in any case 85 reversible (Fig 2). The authors arrived at 
the conclusion that graphite electrodes show the same results as 
amalgam electrodes. Since the first considerably gimplify the 
method it is not expedient to use amalgam electrodes for the men- 
tioned purposes. There are 3 figures, 2 tables, and 4 references, 

3 of which are Soviet. 
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(Leningrad Technological Institute imeni Lensovet 
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Publishing Data 


Originating Agency: None. 
ishing House: | State Power Engineering Publishing House (GEI ) 


Date: 1953 No. pp.t 624 Wo. copies: 4.000 
Editorial Starr hi ( 
Editor: None. Technical Editor: None, 
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Text Data 


vibration and stability; and considers their vibration on an inmo- 
b and a revolving rotor, The forces acting on discs and blades 
during the functioning of the turbine are examined, and the measures 


vibration of the discs is extensively studied, little attention ig 
Given to other forms of vibration, Numerous mathematica] expressions 
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P PHASE I BOOK EXPLOITATION 1144 
Leningradskiy metallicheskiy zavod imeni Stalina, Leningrad 


Razvitiye tekhniki na Leningradskom Metallicheskom zavode imeni 
Stalina (Technological Developments at the Leningrad Metal 
Works imeni Stalin) Moscow, Mashgiz, 1957. 313 p. 6,000 
copies printed. 

1 


Ed.: Bushuyav, M.N., Engineer; Editorial Board: Berezin, B.A., 
Engineer; Mernik, M.Kh.; Sutokskty, N.V., Engineer; Edel', 
Yu.U., Candidate of Technical Sciences; Ed. of Publishing 
House: Gofman, Ye.K.; Tech. Ed.: Pol'skaya, R.G@.; Chief Ed. 
(Leningrad Division, Mashgiz): Bol'shakov, S.A., Engineer. 


PURPOSE: This book is intended for personnel of the LMZ (Lenin- 
grad Metal Works) and also for other plants and institutes. 


COVERAGE: The book was published in connection with the 100th 
anniversary of the Leningrad Metal Works and contains articles 
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dealing with the technological Progress of the plant in devel. 
oping powerful Stean, Gas, and hydraulic turbines. 


TABLE OF CONTENTS: 
Foreword 5 
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2. Grihberg, M.r. (Deceased), Types of LMZ Steam Turbines 19 
3. Frenkel', L.D., Lomakin, A.A., and Chernin, Ye.N. LMZ Gas 


Turbines 
4, Levin, A.v, Turbine Blades and Experience Gained in 
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5. Z11'berman, A.S. Experimental Investigations in the 
Field of Steam and Gas Turbine Building 
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II. HYDRAULIC TURBINE BUILDING 
8. Kovalev, Ne. Types of LMZ Hydraulic Turbines 141 


9. Smirnov, M.I. Regulating Devices and Automatic Control 166 
10. Anosov, F.V, Scientific Research in the Field of 

Hydraulic Turbine Building 179 
11. Gamze, Z.M., Plagov,: Sh.Z. Building Hydraulic Turbines 193 


ne he MANUFACTURING AND METALLURGICAL PROBLEMS IN PRODUC- 
TION PLANNING 


12, Drobilko, Q.A. Development orf Planning and Control of 


Production in the LMz 213 

13. Kol'nitskiy, 8.L. Plant Equipment for Building Turbines 222 

14, Glebov, B.A. M@tallurgical Operations in LMZ 241 
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LEVIN, A. V. 


Levin, A. V., Candidate of Technical Sciences, and Shur, S. S., Enrineer. 
Blade-root Torsional Vibration in Steaa Tur! ines page 213 


The article presents a theoretical investigation of Turbine blade 
vibrations. The authors derive equatio:s for determining the mode of 


vibration and also give curves showing the streeses developed in turbine 
blades, 


Steam and Gas Turtine Construction, Moscow Mashgiz, 1957, 351 po. 
aeeam and Vas turcine Construction f 
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SOV/124-58-11-13460 
Translation from: Referativnyy zhurnal, Mekhanika, 1958, Nr 11, p 214 (USSR) 


AUTHORS: Levin, A.V., Shur, S.S. 
ae 
TITLE: Torsional Vibrations Arising Within Groups of Steam-turbine Rotor 
Blades (Vnutripaketnyye krutil' nyye kolebaniya rabochikh lopatok 
parovykh turbin) 


PERIODICAL: [Tr. ] Leningr. metallich. z-da, 1957, Nr 5, pp 213-230 


ABSTRACT; An investigation of the vibrations of the blades of large turbines 
which lead to the rupture of the blades and the tearing of the banding. 
Solutions are adduced for the differential equations of the torsional 
vibrations for groups with a finite and an infinite number of blades 
of constant section. The great amount of scatter in the vibrational 
frequencies in various shapes of a single mode is noted; this scatter 
is confirmed by experimental data. Differential equations are adduced 
for the torsional vibrations of blades having a variable section; these 
are solved by the method of successive approximations. A method is 
provided for the determination of the relative stresses arising during 
torsional vibrations in a blade and in the banding. 
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AUTHOR: Belinskiy, S.Ya, (Candidate of Technical Science) 


TITLE: A Conference on New Types of Equipment for Unit-type 
Power Stations employing Super-critical Steam Conditions 
(Soveshchaniye po voprosan novykh tipov oborudovaniya 


dlya blochnykh eloktrostantsiy na sverkhkriticheskiye 
parametry para) 


PERIODICAL: Teploenergetika, 1958, Nr 9, pp 92 - 95 (USSR) 


ABSTRACTs A Conforence on nev types of equipment for unit-type power 
Stations operating on Super~critical steam conditions was 
called by the High Temperature Stean Commission of the 
Power Institute of the Academy of Science of the USSR on 
l4th-16th May, 1958. It was attended by more than 150 
represontatives of power equipment manufacturers, design 
organisation research institutes and of GOSPLAN USSR and 
RSFSR, the Ministry of Powor Stations and the Scientific- 
Technical Comnittea of tho USSR. tnpinson g. Molokanov 
read a roport on 'Tho prospective application of large unit 
sets with supor-critical stean conditions', An article 

Card 1/4 Of similar content by this author is published in this 
issue of this journal. Candidate of Technical Science 
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A Conference on New Types of Equipment for Unit-type Power Stations 
Employing Super-critical Steam Conditions 


N.L. Oyvin, of Toploclektroproyokt, gave a report entitled 
‘Technical tasks in designing the main equipment for 
initial stean conditions of 240 at and 5800C', Candidate 
of Technical Science V.P. Studenskiy, also of Teplo- 
elektroproyekt, dealt with 'The design of the thermal part 
of a 2400-MW regional power station’. Engineer 
V.A. Zvyagintsev, of Toploolektroproyekt, gave important 
information about the design of superposed equipment and 
OO-MW unit-type sets for steam conditions of 300 at. and 
20C, Doctor of Technical Science V.P. Romadin reported 
upon ‘Investigations of the All-Union Thermo-Technical 
Institute into super-critical steam conditions and associa- 
ted problems’. Candidate of Technical Science A.V, Levin 
gave information about turbines of 300 - 400 MW for steam 
conditions of 240 at., 580°C and 300 at., 650°C, doveloped 
by tho Leningrad Metal Wor's. Candidate of Technical 
Science M.A, Ploskovitov, of tho Central Boiler Turbine 
Card 2/4 Institute, describod 'a design for a direct-flow boiler of 
710 tons per hour at 315 at. and 6550C', Candidate of 
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Ewploying Super-critical Steam Conditions 


Technical Science K.A, Rakov, of the All-Union Thorno- 
Technical Institute, spoke on ‘Develonment of the thormo- 
technical bases of super-high-output boiler sets for 
super-critical prossure! and Engineer V.H, Biman, of 
ORGENERGOSTROY, gave a report entitled 'Devolopnent of 
the design of a boiler sot for 300 at., 650°C, for a 
300-MW unit'. A report by Doctor of technical Science 
Ya.M. Rubinshteyn, of the All-Union Therno-Technical 
Institute, was entitled 'The selection of method of drive 
for feed pumps for a power station with an initial pressure 
of 300 at.', Doctor of Technical Science A.A. Lomakin, 
of the Leningrad Metal Works, recounted the design of feed 
pumps for very large unit sets running at super-critical 
steam conditions. Doctor of Technical Scicnce L.D. Berman, 
of the All-Union Thoerme-Technical Institute, discussed 
'The provision of high-density condensers for steam 
turbines in unit-type power stations with super-critical 
Card 3/4 conditions', Candidate of Technical Scionce A.E. Gel'tman, 
of the Central Boiler Turbine Institute, reported on 'The 
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A Conference on New Types of Equipment for Unit-tyze Power Stations 
Employing Super-critical Steam Conditions 


selection of parameters and characteristics for power 
equipment in regional condensing power stations'. The 
article contains a brief account of each of the above 
reports. The resolutions of the meeting noted that, 
despite considerable improvements in recent years, the 
efficiency of power equipment, particularly auxiliaries, 
should still be improved. The main lines that should ta 
followed in designing power stations fer unit sets of 

300 and 600 MW aro stated; this comprises a list of some 
15 items raping from methods of fuel drying to the use of 
welded rotors and cylinders. & was noted that feed vumps 
take too long to manufacture. Research on metals and tha 
development of equipmont for very high steam conditions 
should be expedited. 


1. Steam power plants--USSR 


Card 4/4 
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AUTHOR: Levin, A.V,, Candidate of Technical Sciences 
TITLE: Calculation of the Natural Frequency of Bladed Discs 


With Naturally Twisted Blades 


PERIODICAL: Energomashinostroyeniye, 1960, No.7, Pp-l-5 


TEXT: Experimentally-determined values of the natural frequencies 
of bladed rotor discs are always lower than the calculated values. 
The difference is attributed to the circumstance that the 
theoretical calculations made no allowance for the reduction in 
axial frequency due to natural twisting of the blades. If, on 
the other hand, allowance is made, then the calculated blade 
frequency values fall ihto good agreement with experimental 
values. In making these calculations of the natural frequency 
of bladed discs, it is necessary to know the curve through which 
they bend during oscillation. A blade with natural twisting and 
in the unstrained state is then considered theoretically in a 
system of coordinates that passes through the centre of gravity 
of the root section. One axis is made parallel to the axis of 
rotation of the rotor, the second is perpendicular to it and the 


Card 1/3 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000929520003-1" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000929520003-1 


2 SSS EPR eS EE et SY A RE IRENA AAD Scie TS ANE ens pec R ed a ea Dt Be ORT RS ee CaN Nae 


87961 


$/114/60/000/007/001/009 
£194/E455 


Calculation of the Natural Frequency of Bladed Discs With 
Naturally Twisted Blades 


third is in the plane of the blade. The differential equations 
of blade bending allowing for natural twisting are of the form 

of Eq.(2). When this is substituted into the expression for 

the moments acting in the blade section relative to the main axes 
of inertia, Eq.(3) is obtained. This expression is the 
differential equation of oscillation (static bending) of a natural x 
twisted blade. When a bundle of blades interconnected by three 
lacing wires is then considered, Eq.(3) assumes the form of Eq.(7), 
which is integrated with appropriate boundary conditions to 

obtain £q.(10). In this way, the first approximation to a 
solution of Eq.(7) is obtained and is shown to be of satisfactory 
accuracy. The method of calculating the shape of the oscillation 
at the second (axial) frequency is then explained briefly and is 
very similar. In this case, it is necessary to use the second 
approximation to the solution, A calculation is then made of the 
resonant frequency of a bladed disc with twisted blades. The 
method of calculation is one developed by the author for rotors 
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Calculation of the Natural Frequency of Bladed Discs With 
Naturally Twisted Blades 


with long blades, and published in his book, After various x 
preliminary formulae have been derived, an expression for the 
frequency is quoted from the book and a solution obtained, 

There are 3 figures and 2 Soviet references. 
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Selacting the optimum unit power for single-shart etean ture 
bines. Teploenergetika 7 no.2:12-17 F '60. 
(MIRA 1325) 


1. Leningradskiy metallicheskiy zavod. 
(Steam turbines) 
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LEVIN, A. V. 


DooiTech Sci - (diss) "Vibration of disks of steam turbines." 
Moscow, 1961. 22 pp; (Ministry of Higher and Secondary Spec- 
ialist Education RSFSR, Moscow Order of Lenin Power Inst); 150 
copies; free; (KL, 7-61 sup, 230) 
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AUTHORS 1 Levin, A-Ves Candidate of Tech 
Shur, S.Se5 Engineer 


TITLE: Torsional oscillations of runner 
bound into a bundle 


PERIODICAL! Energomashinostroyeniye, 

TEXT! - The theoretical investigations of this article show 

that whereas an individual blade has a single mode of oscillation 
n blades jJaced a8 4 


for each frequency of torsional oscillation, 
Blades in the group may 


group have nm modes of oscillation. 
litudes depending on the mode of 
-bundle _ 


blades 


saat No.8, Bie 1-4 


oscillate at different amp 

oscillation! oscillations of this type are termed “inter 
torsional oscillations". For each harmonic the frequencies of the 
different modes of oscillation are very different from one another. 
In this respect, torsional oscillations differ from bending 
oscillations of bundles. The wide frequency range of inter-bundle 
torsional oscillations of various modes of a given harmonic, which 
is confirmed experimentally, makes it difficult to detune to 
prevent resonance, particularly as the lacing wire, though it may 
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Torsional oscillations of runner ... £194/E155 
modify certain frequencies, does not render them impossible, as in 
bending oscillations. Fig.1 shows the modes of torsional 
oscillation (angles of twist) of the third harmonic of a group of 
seven blades of constant section laced by two wires, and Table 1 
givos the frequencies of the fundamental frequency, the second and 
third harmonics of this group. At the maximum frequency for each 
harmonic all the blades twist in the same direction and differ from 
one another only in amplitude. At this frequency the mode of 
oscillation approximates to the mode of torsional oscillations of 
an individual blade, or to that of a group with an infinite number 
of blades in which all the blades oscillate under identical 
conditions. Accordingly, the upper limiting frequency for each 
harmonic may be determined by considering a group with an infinite 
number of blades. Thus, for the group which is the subject of 
Table 1 the frequency determined on the assumption of an infinite 
number of blades is as follows: 


Harmonic Frequency c/s 
I 1= 02 
2 fo = 1371 
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Fig.2 gives curves of the relntive stresses in the third harhonie 
of torsional oscillation in blades of a group laced by two wires, 
and Table 2 gives the ratio of the stress in the upper wire to the 
stress in the lower one. It will be seen from this table that for 
the fundamental and third harmonics these ratios: do not alter, much 
for different modes of oscillation, whereas for the second harmonic 
the ratio varies from 1.3 to 3.27. During torsional oscillations 
of groups of blades the bending stresses in the lacing wires are 
much greater than the blade stresses; this is undoubtedly a cause 
of wire breakage in practice. The differential equation of 
-torsional oscillation in the closed form can only be solved for 
blades of constant section, for which the equation is of the form. 
2 : : 

<5 + es =0 (1) K 
where S is a’ function that determines the mode of torsional 
oscillation; x is the relative coordinate; 


p7y5, 27 
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where! p is the angular frequency of torsional oscillation; y is 
the specific weight kg/em2; Je is the polar moment of inertia of 
the section relative to the centre of bending, emt; 4 is the 
working length of the blade, cm; & is the acceleration of gravity, 
cm/sec*; GJ is the torsional rigidity kg/em2, The mass of the 
wire is assumed concentrated at the centre of bending. Boundary 
4 conditions are defined and a solution is presented as follows: 
Ocrc x: ’ 

; ; 

Ti pq cose Mm ors OUI — a) + , 


. f+ Noy C08 Q(t — ¥4)] 81n Ox: 
= SIG; 


Su = ar peaeg neo e(! — 2) 31 08 + (6) 
4 Nm C08 Q (1 — 44) Sin Ox]; 
cn © 2-2 


; { 
Su ™ ny eee. {Mm Sin Qt; + Nm Sin gr] % - , 
x cos Q(t — x). : 
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In these equations My and Ny are respectively the torques : 
acting on the mth blade from the lower ,and upper wires. The : 
method of determining these torques is then explained. The 
following formula is then derived for a group of an infinite 
number of blades bound by two wires: 

k,k 


= sin ex, sin el x5 - x) cos e(1 - Xo) + 


+ k, sin ex, cos ei - x) + 


+ ky sin exy cos e(i - X,) + @ co8 2 = fe} (20) 

As mentioned above, solution of this equation gives the maximum . ° 

frequency of inter-group torsional oscillation. The method of ; 

determining the other frequencies of torsional oscillation is also. 

explained. : 

There are 5‘figures, h tables and 4 Soviet references. 
’ a ‘ 
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(Steam turbines) (Electric power plants) 
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LEVIN, A.Ve, doktor tekhn. nauk; LISNYANSKIY, F.A., inzh.; 
~ SOROKIN, N.A., inzh. 


00-4 Metal- 
turbine manufactured by the Leningrad 

ae, ie (22d Congress of the CPSU). Elek. teehee 
no.2t15-20 F ‘64, 
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f high-pressure turbines manufactured by the Lenin- 
Pree Matalitek ing Plant (22d Congress of the CPSU). Sole 
getika 10 no,10#2-10 0°63 (MIRA 1787 


1, Leningradskiy metallicheskly zavode 
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AUTHOR: <Azimov, Se A} Botor, Yeu Ve; Gulyanov, U. Go; Yeroshkina, N. Be; lovin, Ae tae 


SOURCE CODED ~ bK/0367/65/002/096/1049/1055 


| orcs Inclitute of Nuclear Physios, AN UzSSR (Institut yadornoy fizikd AN UzsSR) 


: 5 
TITIEs Cohorentcinelastic sitorgettond Retuoe high-onorgy pi sup minus msons and 


heavy molot in ’photoomilsions 8 ean given at the 14th Anmual Conforonce on| 


Nuclear Spectroscopy, Tbilisi, February 1 
SOURCE: Yadernaya fizika, ve 2, noe 6, 1965, 1049-1053 
TOPIC TAGS: pi meson, heavy nuclous, inelastic interaction, pion, nuclear omilsion 


ABSTRACT: The characteristics of intoractions assumed to bo tho coherent 
‘‘nelastic reactions 7 + A» 27 * +77 +7 +A! on heavy nuclei ina 
‘ photoemision are investigated: for 17.2 Cev/c primary pion momentae The | 
cross-section of this process is found to be 564 +lel mbn- Comparod with: 
the corresponding valuo for carbon, this indicates a depandence of tho | 
cross-section on the atomio number of the type A% or AY. Orig. art. has: 5 
figures and 8 formas. /Basod on authors! Eng. abst,/ [J i 


SUB CODE: 20 / SUEM DATE: 17Apr65 / ORIG REF: 003 / OTH REF: 012 
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TITLE: Thermal- and acoustic-insulatjon covering for aircraft cabins and 
compartmentss Class 62, No. 183593 .., Soe a 


SOURCE: Izobreteniya, promyshlennyye obraztsy, tovarnyye znaki, no. 13, 1966, 143 
TOPIC TAGS: acoustic insulation, heat insulation, aircraft cabin environment 


ABSTRACT: An Author Certificate has been issued for a thermal-'and acoustic- 

insulating covering for cabins and compartments in transport aircraft, the skins 

of which are made up of sections of longitudinal and transverse load-bearing units 

using porous material laid onto the skin in one or several layers. To better 

utilize the thermal- and acoustic-insulation properties of the materials (e. g-, of 

ultra thh glass wool), to facilitate installation and removal, and to protect | 

cooled surfaces from water condensation, the covering is made in the form of | 

separate blocks coated with a waterproof film. These blocks are then placed in the | 

section frames of the skin and secured to the latter around the edges by a plastic | 

strip having an adhesive layer which provides hermetic sealing and ease of removal. | 

Polyisobut lene’ or some other nonsetting adhesive?is used to bond the blocks “e +t ioe 
ee se WH 
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Dissertation: "Data on the Clinical Physiology of the Stomach." Second Moscow 
State Medical Inst. imeni I. V. Stalin. 23 Jun uy 


SO: Vechernyaya Moskva, Jun, 1947 (Project #17836) 
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USSR/General Problems of Pathology ~ Tumors. T-5 


Abs Jour : Ref Zhur - Biol., No 3, 1958, 12746 

Author ‘i Levin, AcYes, Pehonik, Ad., Kostyurs F.F. 

Inst + Not given. 

Title ; Plethysmographic Studies of Cancer Patients. 

Orig Pub : Sb. nauch. tr. Krasnoyar. med. in-ta, 1955, No 4, 215-216 
This is a commmication on the vascular responses in can- 
cer patients studied by plethysmography. It was determti- 
ned that vascular unconditioned and orientation responses, 
as well as responses to verbal signals, were decreased ; 


this indicates a depression of excitatory processes in the 
cerebral cortex. 


Abstract 
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ORG: Voronezh State University (Voronezhskiy gosudarstvennyy universitet) 


TITLE: The classification of nonoscillating cases for the differential equation 
(xt p(t)z + q(t)z = 0 when q(t) is of constant sign 


SOURCE: AN SSSR. Doklady, v. 171, no. 5, 1966, 1037-1040 
TOPIC TAGS: linear differential equation, second order differential equation 


ABSTRACT: For the equation . : 
E+p(Qet+q(tlre=0 (-wo<agi<b<o), Q) 


in real functions p and q and when q does not change signs in the interval (a,b) and 

when the solutions of (1) do not oscillate, a complete classification is offered of 

the possible types of fundamental systems of solutions of (1) under the following 

types of behavior of the solutions as t + b: convergence to zero, to a non-zero lime 
it, or to infinity; increasing or decreasing near b (any solution will be monotonic ie 
near b in the nonosecillation case). The five cases are presented in tabular form for 

the six conditions relating to the convergence or nonconvergence properties of inte- . 
gral expressions in p and q and in sign of q. In all, eight distinct cases are found — 
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A Comparison Principle for Second order Differential Equations 

Then on [a,b] it 18 x(t) # O and it holds 


x4(t) _px3(t) 


(4) - z(t) 71250) » aSt<b; 
2) If on [a,b] it te 


H(b) ? (bo) 2 
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then on [a,b] it is x,(t) yf O and it holds 


4(t) ° tx8(t) 
(6) aay > ea » BStap. 


If (3) (resp.(5)) is a strong inequation then (4) (resp.(6)) 18 a strong 
inequation too. 
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A Comparison Principle for Second Order Differential Equations 
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Prom theorem 1 it follows: 
Theorem 2; Let the solution x,(t) of (2) satisfy the conditions 
(22) X5(a) = x5(b) = x5(c) =0, adccc<b. 
Furthermore, for the coefficients of (1), (2) on [a,b] let the inequation 
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be satisfied. Then every solution of (1) has at least one zero on [a,b]. 
Given the equations 
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A dx, 
(25) $e (k(4) 7) ta,(t)x, = 0, 
where k,(t), k(t) >0. 
Theorem 3: Let a,(t), a,(t)>0. Let the non-trivial solution xp(t) of (25) 


satisfy (22), where a and b are neighboring seros. In order that each 
solution of (24) changes to zero on [a,b] it is sufficient that the 
following conditions are satisfied: 
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PERIODICAL! Doklady Akademii nauk SSR, 1961, Vol. 136, No. 5, 
Pp. 1022 ~- 1025 

TEXT: The author considers the problen 

(1) L(x} x(”) + p, (tx), ane p(t) = f(t) 
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@ 4th) + 7 0 (a,) =a 


(If some 4, are identical then in one point several linearly independent 
functionals 1 i] are prescribed). The p, (t) are continuous in [a,b] . 
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Differential Properties of the Green's Funotion in 6 Many-Point Boundary 
Value Problem 
Let the order of 4 functional be defined as the order of the highest non- 
vanishing derivative appearing in it. Let the order of the point 8, be the 
highest order of the funotionale given in 4,- If 6, lies in (a,b) then 1% 


4e called an inner point. The square att, a4d is denoted by K. Let 
the Green's function G(t,s) of the homogeneous problem 


(3) L{x] = 0 
(4) 1, [4] © 0, 1 = 1929 sooy T 
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be defined in. K in the usual manner. 
Theorem 1 + In order that G(t,a) is continuous in K in all variables it 


4a necessary and sufficient that no point a, (4 = 1,..+, n) 4s an inner 
point of the order n-1 . Then also CG! (t,8), CO, (t,8) «+ g(n-2 (t,8) 
t t? 4n-2 


are continuous in K in all variables. 
Theorem 2 1 Let n>}. In order that G(t,e) and Gt (t,s) are continuous 
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Theorem 2: Let x(t) satisfy (1), where one of the inequalities 
a A a &. <a 
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is satisfied. Then on [a,v) it holds 
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The constants in (2) and (4) cannot be improved. 
The author considers the boundary value problea: 
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Theorem 3: In order that (5) - (6) is solvable for arbitrary Aj,.«+5 
A, and an arbitrary continuous f(t) it is necessary that 
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Theorem 3 is proved with the aid of theorem 2. With the aid of theorem 
2 it ig stated (theorem 4) that if the right-hand side of 
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TEXT: Theorem 1: Let the function f(v,, Vos v3) be non-increasing in 
v,. Assume that the functions x,(*) and x,(t) satisfy the conditions 
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Xo < f(t, x5, %,) (t 2 t, > t,) (2) 
x,(t,) = x9(t.), ¥,(t,) > ¥(t,) > 0- (3) 


Let t (t, < t, < o) be the maximum point next t, from the right of 


the fine thon x,(t)- Let x(t) > x,(t,) on the interval [*>: “4 )- 
x(t) a x,(t,) (to< + = ty) (4) y 
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Ccrollary: Let - a(v,, Yor v3) av, + bv, (a> 0, b> - aye) for 
> and v53 the solution x(t) (x(t) - 0) of the equation 
x = g(t,x,x) 19 assumed tu be nonnegative on [t,. tJ . Then it noida 


nonnegative v 


oe i(t,) eo V/tek for 1 > sn = cos Jy, O~ ¥ <- SI; 
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for t,* t<= ty. The stability of the solutions of 
X + p(t) + q(t) x = 0 (7) 


is considered, where the coefficients p»(t). q(t) are piecewise contin- 
uous on (t, co). 


Theorem 2: Let q(t) 2 0, and let the solutions of (7) be nonoscilluting, 
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Then: a.) in order that all solutions of (7) be bounded on (t)> @), 
it is necessary and sufficient that 


00 . t 
\ exp (- { er) dt jat< ow; (8) 


is satisfied; b.) in order that all solutions of (7) tend to zero for 
t —? oo, it is necessary and sufficient that (6) holds and that the 
condition 


oe) t 
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ie satisfied. 


Theorem 3: In order that (7) possesses a fundamental system of solutions 
of the kind x, (+) = 0(1), x,(t) = 14 0(1) it is sufficient, and if 
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